and concentrated to yield pure terretonin G (1.3 mg) as a colorless solid.
The physico-chemical properties of terretonin G (1) are summarized in Table 1 . The molecular formula of 1 was established as C 27 H 38 O 9 ([M þ Na] þ m/z 529.2411) on the basis of HI-ESI-MS measurement, indicating that terretonin G contained nine degrees of unsaturation. The IR spectrum of 1 showed characteristic absorption at 3467, 1738 and 1713 cm À1 , suggesting the presence of hydoxy and carbonyl moieties. The structure of terretonin G (1) was mainly elucidated by analysis of NMR spectra including 2D NMR. The 13 C NMR spectrum (in CD 3 OD) showed 27 resolved signals, which were classified into eight sp 3 methyl carbons, three sp 3 methylene carbons, one sp 2 methylene carbon, four sp 3 methine carbons and 11 quaternary carbons including four carbonyl carbons (C-3, C-6, C-16 and C-18) ( Table 2 ). Analysis of the 1 H-1 H COSY spectra revealed two partial structures C-1 to C-2 and C-9 to C-11 ( Figure 2 ). The 13 C-1 H long range couplings of 2J and 3J observed in the 13 3 ), a hydroxy moiety should be bound to both C-7 and C-17. Thus, the planar structure of terretonin G was elucidated as shown in Figure 1 .
The relative configurations of C-5, C-7, C-8, C-9, C-10, C-13 and C-14 were determined by NOE experiments. Observation of NOEs from 5-H to 7-H, 9-H and 20-H 3 , from 9-H to 14-H, from 22-H 3 to 19-H 3 and 21-H 3 , and from 21-H 3 to 24-H 3 ( Figure 3 ) indicated that they were assigned as 5R*, 7R*, 8R*, 9R*, 10R*, 13R* and 14S*. Stereochemistry of C-17, however, was not determined by NOE experiments.
The antimicrobial activity of 1 and 2 was investigated using our routine in-house assay system. 15 From the antimicrobial assay using paper disk, 1 (20 mg per 6 mm disk) showed antimicrobial activity with an inhibitory zone (10, 8 and 8 mm) against Gram-positive bacteria (Staphylococcus aureus FDA209P, Bacillus subtillis PCI219 and Micrococus luteus ATCC9341), but not against Gram-negative bacteria (Pseudomonas aeruginosa IFO12689 and Escherichia coli JM109) and fungi (Candida albicans ATCC64548 and Saccharomyces cerevisiae S288c). Interestingly, 2 (20 mg per 6 mm disk) showed no inhibitory activity against all microorganisms we tested.
Terretonin and its structurally related terretonins A-F have been reported; terretonin was reported as a mycotoxin 5 and terretonins E and F were reported as inhibitors of the mammalian mitochondrial respiratory chain. 7 Unfortunately, there has been no report about the biological activity of terretonins A-D. 6 Accordingly, other biological activities of 1 in our in-house assays such as effect on cell cycle, 16 lipid metabolites 17 and alkaline phosphatase expression in myoblasts 18 Terretonin G T Fukuda et al significant activity in these assays even at 25 mg ml À1 (data not shown). To our knowledge, this is the first report that terretonins showed antimicrobial activity. Terretonin G
